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Regional variation in the utilization of carotid
endarterectomy
David Magner, MD, James Mirocha, MS, and Bruce L. Gewertz, MD, Los Angeles, Calif
Objective: In different regions of the United States, highly variable rates have been documented for a wide range of
procedures, such as prostatectomy and caesarean section. It is generally held that this variation is due to inconsistent
physician practice patterns or other nonmedical considerations. Only limited research has been conducted regarding
vascular surgical operations. We examined national data on the utilization of carotid endarterectomy (CEA) to determine
the extent and diversity of regional variations.
Methods:Medicare discharge data quantified the per capita rate of CEA in 50 states and the District of Columbia in 2003.
Multiple metrics pertaining to risk factors, socioeconomic status, access to care, provider density, and local health care
capacity were quantified. We performed bivariate analysis, Pearson (PC) or Spearman (SC) correlations, and multiple
regression modeling.
Results: In 2003, 83,164 CEAs were performed on 28,767,985 enrollees. CEA rates were 28.9 7.8 per 10,000 (range,
5.6-44.7 per 10,000). The rate of CEA was highly correlated with the number of heart disease deaths (PC  0.575, P <
.0001), deaths by stroke (PC 0.504, P  .0002), and percentage of adult smokers in a state (PC 0.643, P < .0001).
These three factors held the strongest association with variation in CEA rates. Statistically, they explained 51% of the
variation in total number of CEAs (R2  0.5074, P < .0001). Median annual income (PC  –0.608, P < .0001) and
percentage of college degrees (PC –0.606, P< .0001) displayed inverse relationships to CEA rates. Per capita hospital
beds (SC 0.540, P< .0001) and rural health care clinics (SC 0.518, P< .0001) exhibited positive correlations. The
number of physicians or vascular surgeons did not predict higher utilization of CEA.
Conclusion: The strongest correlations for CEA were three markers associated with atherosclerotic disease: percentage of
adult smokers and deaths from heart disease or stroke. Geographic variation in this vascular procedure is chiefly associated
with variance in markers of disease prevalence, not physician preference or other nonmedical factors. The increased
utilization of carotid stenting, accompanied by the participation of a much wider range of medical specialists, may affect
this relationship in the future. ( J Vasc Surg 2009;49:893-901.)The question of unwarranted regional variation in the
delivery of health care within the United States was first
raised in the early 1970s. Some later suggested that as many
as 2 million unnecessary operations were performed annu-
ally.1,2 This conclusion was driven by documentation of
widely variable rates for specific procedures. For example,
an 11-fold difference in tonsillectomy rates was docu-
mented in adjacent hospital service areas of Vermont, de-
spite consisting of similar patient populations.3 During the
last 30 years, many other studies have documented unwar-
ranted variation in a wide range of procedures, from the
performance of cesarean section and coronary angiography
to the treatment of early prostate cancer, back pain, and the
ailments of the chronically ill. Evenmore disconcerting, the
evidence suggested that the discrepancies in surgical care
were driven by forces other than patient illness and medical
appropriateness, including access to care and other socio-
economic factors, provider capacity of the local system,
medical malpractice pressure, and distinctly different local
practice styles.
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doi:10.1016/j.jvs.2008.11.065Although the medical community has gradually ac-
cepted the concept that much of the regional variation in
surgical rates is secondary to nonmedical factors, only lim-
ited research has been conducted on vascular surgical pro-
cedures. In this report, we examine the geographic varia-
tion in carotid endarterectomy (CEA) across the United
States and correlate the differences in performance rates
with specific variables representing both nonmedical factors
and surrogate health markers. We chose 2003 as our index
year, because this point in time preceded any major influ-
ence of carotid stenting on the treatment options for ca-
rotid disease (Appendix, online only).
METHODS
We gathered publicly available, state-level data quanti-
fying the per capita rate of CEA performed in all 50 states
and the District of Columbia, based onMedicare discharge
data obtained from the Dartmouth Atlas of Healthcare
2003 report.4 The database accesses theHealth Care Financ-
ing Administration records relating to all inpatient hospital-
izations and procedures provided under theMedicare (Part A)
insurance program across all 3436 hospital service areas
(HSAs) and 306 hospital referral regions (HRRs) in the
United States. Per capita rates of medical and surgical inter-
ventions are calculated at the HAS and HRR levels using
Medicare Provider Analysis and Review (MEDPAR) file hos-
pital discharge data as the numerator and Health Insurance
Skeleton EligibilityWrite-Off (HISKEW) file population data
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along with patient hospital stays of 365 days were ex-
cluded from the data capture. The International Classifi-
cation of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) procedure code 38.12 (endarterectomy of
vessels of head and neck) was used to capture the number of
carotid endarterectomies performed.
After data retrieval, we defined broad categories of
potential nonmedical influences over patterns of care. We
used our literature review to select20 state-level variables
pertaining to socioeconomic status, access to care, provider
density, local health care capacity, and regional medical
malpractice pressure. The state-level variables assessed un-
der these subheadings included race, unemployment rate,
households in poverty, median annual income, metropoli-
tan vs rural residence, education level (high school, bache-
lor’s degree), number of nonfederal physicians, number of
vascular surgeons, number of hospital beds, number of
rural health care clinics, average base malpractice premiums
(of both internists and general surgeons for year of study
and year previous), mean medical malpractice award, total
medical malpractice award, number of paid medical mal-
practice claims, percentage of adult smokers, and deaths
secondary to either stroke or coronary artery disease. The
variables were gathered from multiple, public data files
(Endnotes†‡). Owing to reliance on public and govern-
mental census data, the data range of the collected variables
ranged from 2003 through 2007. For each variable, we
used the nearest possible data set to our index year of 2003.
The distributions of the variables were checked for
normality using the Kolmogorov-Smirnov and Anderson-
Darling tests. The per capita CEA rate distribution satisfied
the normality assumption (P .15). Relationships between
the CEA rate and potential predictor variables were as-
sessed by Pearson correlation (PC) for normally distributed
variables or Spearman correlation (SC) for nonnormally
distributed variables. Multiple regression models were then
used to assess the overall strength of association, using the
R2 value as the criterion. Two-sided P values are given for
all results. Statistical analyses were performed using SAS 9.1
software (SAS Institute, Cary, NC).
Before this study was initiated, an Institutional Review
Board approval was submitted and was waived from review
after determining that our study would not involve pro-
tected health information.
Variables of race (2006), unemployment rate (2006), households in pov-
erty (2005), median annual income (2004-2006), metropolitan vs rural
living (2005), total and mean medical malpractice award (2007), number
of paid claims per 1,000 medical doctors (2007), total practicing nonfed-
eral physicians (2007), number of hospital beds per capita (2006), num-
ber of rural health clinics (2004), percentage of residents with a high
school degree (2006), percentage with a bachelor’s degree (2006), per-
centage of adult smokers (2006), death due to stroke (2003) and death
secondary to coronary artery disease (2003) were gathered from www.
statehealthfacts.org and the U.S. Census Bureau.
†Values of themeanmedical malpractice award paid by internists and general
surgeons (2002, 2003) were obtained from Medical Liability Monitor,
The Survey 2003;28:1-20.
‡The 2007 listing of American College of Surgeons Vascular Diplomates
supplied the number of vascular surgeons per state.RESULTS
In 2003, The Dartmouth Atlas of Healthcare cap-
tured 83,164 CEAs performed among the total popula-
tion of 28,767,985 Medicare enrollees. The per capita
intervention rates had a highly variable utilization profile
across the United States. The mean rate was 28.9 per
10,000 Medicare enrollees with a standard deviation of
7.8 and standard error of 1.1. The number of procedures
per 10,000 Medicare enrollees ranged from lows of 5.6
and 13.8 in Hawaii and the District of Columbia to highs
of 41.2 and 44.7 in Mississippi and Louisiana, respec-
tively (Fig 1).
The socioeconomic variables analyzed included race,
unemployment rate, households in poverty, median annual
income, metropolitan vs rural living, and education level.
The percentage of population that was nonwhite (SC 
–0.292, P  .038), the median annual income (SC 
–0.648, P  .0001), and the percentage of population
having attained a bachelor’s degree (SC  –0.606, P 
.0001) all displayed significant, inverse relationships to the
per capita rate of CEA (Figs 2 and 3).
To measure the regional health care capacity, we exam-
ined the number of nonfederal physicians and vascular
surgeons, as well as the per capita hospital beds and per
capita rural health care clinics, by state. Neither the total
number of physicians (SC  0.152, P  .289) nor the
number of vascular surgeons (SC 0.086, P .55) or per
capita availability of vascular surgeons held significant cor-
relations with CEA rates at the state level. However, the
number of per capita hospital beds (SC  0.540, P 
.0001) and the number of per capita rural health care clinics
(SC  0.518, P  .0001) exhibited moderate to strong
positive correlations (Figs 4 and 5).
The third area of focus, regional medical malpractice
pressure, was examined by collecting state-level data con-
cerning the mean malpractice award amount, number of
paid claims (normalized per 1000 practicing physicians),
and average base malpractice premium paid by internists
and general surgeons during both the year of study and the
previous year. Neither the total ormean award amounts nor
the average base malpractice premiums paid in a region
displayed a significant correlation with CEA rates. How-
ever, the number of paid claims per 1000 practicing physi-
cians (SC  0.332, P  .02) had a significant positive
relationship with the per capita rate of CEA.
The rates of CEA across the United States were mod-
erately to strongly correlated with surrogate markers of
cardiovascular health. Namely, the percentage of adult
smokers in a given state (PC  0.643, P  .0001), the
number of deaths by coronary artery disease (PC  0.575,
P  .0001), and the number of deaths by stroke (PC 
0.504, P  .0002). A multiple regression model revealed
that of the multiple variables studied, 51% of the variation
in regional rates of CEA was associated with these three
markers of cardiovascular health (R2 0.5074, P .0001;
Figs 6-8).
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Current theory holds that most of the geographic vari-
ations seen in discretionary surgical procedures cannot be
explained by disease prevalence. Our analysis of the na-
tional utilization of carotid endarterectomy in 2003 dis-
putes this. The strongest correlations observed in our study
included three proven markers for carotid vascular disease:
the percentage of adult smokers and the per capita rates of
mortality secondary to heart disease and stroke.5 In our
Fig 1. Per capita rates of carotid endarterectomy (CEA
range of cases (from 0.56 to 4.47) around the mean of 2
mean rate of CEA to the population of California would
2003, a 28% increase.
Fig 2. Mean annual income is significantly (P .0001)
(CEA) rates across the United States.final multiple regression model, these three factors alongwith educational achievement andmean income levels were
our strongest explanatory variables.
Interestingly, both education level and mean income
level have been shown to affect both the incidence and
intensity of smoking and cardiovascular risk factor modifi-
cation. Educational level has proved to hold a graded
association with all mortality outcomes and health behav-
ior, explaining 54% of the relative difference between car-
diovascular mortality in men and 22% in women across
state reveal a large standard deviation (0.78) and wide
ases per 1000 Medicare enrollees. Applying the national
resulted in an additional 1345 CEAs being performed in
versely correlated with observed carotid endarterectomy) by
.89 c
haveand inprimary vs higher education levels.6 Cardiovascular risk
omy (
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low socioeconomic status and education levels,7 and this
remains significant among the elderly8 and female9 subsets.
To be properly interpreted, these results need to be
integrated into the large body of work addressing such
variations in the delivery of health care across the United
States. Both large-area variation (at the state, region and
country levels) and small-area variation (at the county and
ZIP code level) have been extensively studied.10-14 Two
important contentions have been advanced:
1. Regional variation is not fully explained by differing
disease burdens across populations.
2. As the discretionary nature of an intervention increases,
Fig 3. The percentage of a given state’s population ha
(P  .0001) and inversely related to carotid endarterect
Fig 4. There appears to be no correlation between the n
of carotid endarterectomy (CEA).the variation profile of that procedure also increases.Wennberg,15 in reiterating his belief that the wide
variation cannot be explained by clinical factors, proposed
three primary mechanisms that account for unwarranted
variation:
1. variations in effective care, such as the use of -blockers
after myocardial infarction;
2. variations in supply-sensitive care, including the fre-
quency of obtaining consultations, diagnostic tests, re-
ferrals, and hospitalizations; and,
3. variations in preference-sensitive care, where multi-
ple acceptable options exist and patient or provider
preference, or both, strongly influence local practice
arned a bachelor’s degree or higher is also significantly
CEA) rates.
er of vascular surgeons in a state and the per capita ratesving eumbstyle.
or ot
tion,
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nature of a procedure increases, the variability associated
with its utilization across both small and large areas predict-
ably becomes greater. This was definitively demonstrated in
1995 by the Center for the Evaluative Clinical Sciences,
when it tracked rates for 11 common surgical procedures
across all 306 Medicare HRRs. The incidence of the pro-
cedures reliably stratified into low-, intermediate-, and
high-variation profiles. The low-variation procedures, such
as surgery for hip fracture, resection of colorectal cancer,
and cholecystectomy, only varied by 1.9-to 2.9-fold across
HRRs. Coronary artery bypass grafting (CABG), transure-
Fig 5. The per capita rate of carotid endarterectomy (
increases across states (P  .0003); this also holds true f
Fig 6. The percentage of adult smokers residing in a g
regression model of carotid endarterectomy (CEA) variathral prostatectomy, mastectomy, and hip replacement car-ried intermediate variability, with 3.5- to 4.7-fold differ-
ences. The most discretionary procedures (lower extremity
revascularization, CEA, spine surgery, and radical prosta-
tectomy) displayed the most marked regional variation,
with 6.5- to 10.1-fold differences noted. In fact, only back
surgery for pain and radical prostatectomy for early prostate
cancer exhibited wider variability profiles than that seen for
CEA.16
A similar study of eight procedures performed in Los
Angeles County among 236 ZIP codes, found that large
degrees of variance were also present at the ZIP code and
county level as well. This study confirmed the high variabil-
increases as the per capita availability of hospital beds
her markers of provider capacity (see text).
state was the chief explanatory variable in our multiple
explaining 41.5% of the variation (P  .0001).CEA)ivenity profile of coronary artery angioplasty and CEA (variance
the v
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tantly, this study attempted to bridge the gap between
documentation of variance to interpretation of its underly-
ing reasons, citing socioeconomic and ethnic variables. The
rates of CEA and pacemaker insertion were the only two
procedures that were not independently and inversely asso-
ciated with median family income. In addition, CEA rates
declined as the percentage of African American and Latino
residents increased.
After reviewing a random sample of 10,561 CEAs
performed across 10 states, Kresowik et al found marked
regional variation in utilization, with rates of CEA varying
from 25.7 to 38.4 per 10,000 Medicare beneficiaries. Our
own ad hoc analysis of their data clearly indicated that most
of the observed variation arose from treatment of the more
Fig 7. The number of deaths secondary to cerebrovas
burden) was also significantly and highly correlated with
Fig 8. The burden of coronary artery disease in a given
in a region (P  .0001).discretionary asymptomatic or nonlateralizing patients,which comprised 77% of the cohort.17 The per capita rate
of symptomatic CEA ranged from 6.1 to 10.3 per 10,000,
and the rate for asymptomatic patients or those with non-
lateralizing symptoms ranged from 19.0 to 30.4 per
10,000. Given the preponderance of asymptomatic pa-
tients,95% of the overall variation observed in the rate of
total CEA performed across the nation could be explained
by assuming a linear relationship with this subset.
Of course, the simple demonstration of variability in
discretionary procedures does not prove that nonmedical
factors are responsible. In fact, our data show that the rate
of CEA is most closely correlated with other cardiovascular
risk factors and health measures, specifically smoking and
deaths from heart disease and stroke. It follows that prac-
titioners in regions with such an increased prevalence of
disease (a surrogate health marker for carotid disease
ariation in CEA rates (P  .0002).
lation is strongly correlated with observed rates of CEAcularpopuvascular disease would respond with increased diagnostic
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carotid lesions.
The Southeastern “Stroke Belt” states of North Caro-
lina, South Carolina, Georgia, Alabama,Mississippi, Arkan-
sas, Tennessee, and Louisiana, which have a 40% higher
mortality rate from stroke than states from other regions of
the United States,18,19 offer further support for this phe-
nomenon. Predictably, the 2003 data rank four of these
states among the top 10 in per capita CEA rates, and all
eight are above the national mean in per capita CEA rate.
This supports our contention that the variation in CEA is
most strongly influenced by differing disease profiles
throughout the country rather than access to care or other
provider-based issues.
Racial influences and socioeconomic factors. Racial
inequities in the use of coronary revascularization proce-
dures have been well documented. Several well-designed
studies have demonstrated that African American and His-
panic patients were significantly less likely to undergo
CABG or percutaneous transluminal angioplasty (PTA)
compared with their white counterparts within disease-
matched appropriateness strata.20-22 Clinical factors were
shown to explain only a portion of the racial differences.
Rates of CEA in California have also been shown to be
more than three times greater in whites, despite the in-
creased prevalence of overall cerebrovascular disease in
nonwhite individuals.23 Our analysis found that as the
percentage of the nonwhite population increases in a state,
the per capita rate of CEA performed decreases, supporting
the possibility of under-utilization of vascular interventions
among minority groups. Another explanation might be the
real or perceived differences in the nature of cerebrovascu-
lar disease in minority groups. In particular, many practi-
tioners may believe that the higher incidence of small
vessel-based lacunar infarcts in nonwhite individuals lessens
the efficacy and attractiveness of CEA in stroke prevention.
Somewhat unexpectedly, our analysis revealed an in-
verse relationship between the rate of CEA and both mean
income and education level at the state level. When the
median annual income or the percentage of residents with
higher education increased in a given state, the per capita
rate of CEA decreased. As noted earlier, this finding may
simply reflect the lower incidence of smoking and other
high-risk behaviors in more educated citizens.
Our analysis did not substantiate previously found cor-
relations between increased rates of CEA among metropol-
itan vs rural dwelling residents in the United Kingdom and
Canada.24,25 Other markers of economic health, such as
the unemployment rate or the number of people living in
impoverished households, also did not significantly influ-
ence the performance rate for CEA.
Provider capacity. Provider capacity refers to the abil-
ity of a region to accommodate a given disease burden;
surrogate markers include the number physicians per capita
(primary and specialist) and the regional capacity of the
health care network (hospital and intensive care unit beds).
Physicians have been shown to overwhelmingly recom-
mend the treatment associated with their particular spe-cialty rather than alternative treatments,26-28 and per capita
rates of procedures and office visits have been correlated
with the per capita availability of specialists in an area.29
Notably, the increasing availability of either vascular sur-
geons or all physicians did not inflate regional per capita
rates of CEA. Although general surgeons, neurosurgeons,
and cardiac surgeons also perform CEA, we have no way of
accurately obtaining this number. Data from the American
Board of Surgery’s recertification statistics reveal 15% of
general surgeons performCEA, and those who perform the
procedure do so at half the rate of vascular surgeons. In
addition, the number of nonvascular surgeons who per-
form CEA has continued to decline (American Board of
Surgery: recertification statistics. Robert Rhodes, personal
communication). Although not insignificant, the contribu-
tion of nonvascular surgeons to our study would likely have
little or no effect on our findings. However, regions with
increased facility capacity, as measured by the supply of
hospital beds and rural health clinics, were highly correlated
with increased rates of CEA.
Medical malpractice pressure. Medical malpractice
liability pressure may be viewed as a function of two main
components: the incidence of successful malpractice claims
(the number and size of malpractice payments awarded in
an area) and the financial burden (the dollar amount of
malpractice premiums paid by practicing physicians). Re-
gional variations in some procedures have demonstrated
powerful and direct correlations with malpractice pressure.
A review of 10.2 million births from across the United
States between 1995 and 1998, revealed that the fourfold
differences observed in cesarean delivery were only partially
explained by differing patient characteristics.30 Indeed, a
comparison of regional variation in cesarean deliveries be-
tween and within New York and Illinois found a statistically
significant correlation with differences in liability premi-
ums, and a direct relationship existed between increasing
premiums and increasing rate of overall and inappropriate
cesarean sections.31
Studies of emergency medicine physicians32 and cardi-
ologists have also demonstrated a positive correlation be-
tween high malpractice rates and increased diagnostic test-
ing, referrals to specialists, and hospitalization of low-risk
patients. In a 1994 study, 157 cardiologists and 168 inter-
nists were posed clinical scenarios, and their management
decisions and reasoning were tracked. In response to the
clinical scenario of a 50-year-old woman with a transient
fainting spell, 26.6% of cardiologists and 30.5% of internists
stated that the most influential factor compelling them to
order a carotid duplex study was to minimize malpractice
liability risk.33Unpublished data from that study saw 39.8%
citing malpractice liability as a major factor for testing, and
10.6% did not cite any other medical reason for testing.
Positive and significant relationships between malprac-
tice pressure and office visits, consultations, diagnostic
tests, and certain operative procedures (ie, prostatectomy,
arthrocentesis) have also been documented.34 In our data,
only one of the possible metrics—the number of paid
claims per practicing physician in a state—showed a signif-
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ences in this area cannot be supported.
Limitations. A major limitation of this study is the
dependence on retrospectively collected data frommultiple
sources, with a range of reporting years (2003-2007) and
possible violations of data collection integrity. In addition,
we have examined variables at the state level, although this
may not be the appropriate level for analysis. Finally, the
interactions that arise during the development, diagnosis,
and treatment of vascular disease are quite complex and
often make clear-cut cause and effect relationships difficult
to determine. Although we are confident in the selection of
our variables, the possibility exists that other important
variables may not have been included in our model andmay
account for some portion of the “unexplained” variation in
our final model.
CONCLUSIONS
As the landscape of vascular care continues to change,
with substantial increases in endovascular management and
the inclusion of multiple specialties,35,36 we can expect
further increases in the variability profile of CEA and other
vascular interventions. It is encouraging to note that the
documentation of unwarranted variation in other fields,
specifically coronary revascularization, treatment of early
prostate cancer, and cesarean delivery, has led to some
correction of these disparities. As in these areas, eradication
of disparities in vascular care requires a continued focus on
defining consensus treatment pathways and a concerted
effort to address inequalities in preventative, diagnostic,
and therapeutic inefficiencies at the systems level.
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at www.jvascsurg.org.INVITED COMMENTARYDaniel G. Clair, MD, Cleveland, Ohio
Determining reasons for discrepancies in the rates of surgical
procedures is important. Although public and governmental as-
sumptions regarding the causes for these differences are influenced
by opinion about the intentions of physicians and financial incen-
tives, the article by Magner et al points out the numerous other
influences that affect this occurrence.
It is clear from an assessment of disease prevalence that geog-
raphy has a significant effect. The presence of a “stroke belt” is
evidence of a regional difference in disease prevalence and is related
to the current study. In the current study, the authors reveal that
variations in performance of carotid endarterectomy (CEA) may
well be explained by disease prevalence variations. The authors
used available data from the Medicare database to assess the
relationship of performance of CEA to multiple demographic and
socioeconomic factors, in addition to regional variations in health
care accessibility.
The evaluation reveals that risk factors for cardiovascular dis-
ease and stroke rates are related to the rates of performance of
CEA. Regional demographic health factors are shown to have a
direct relationship to CEA, whereas socioeconomic factors are
noted to have an inverse relationship to performance of the proce-
dure, likely related to the inverse relationship of socioeconomic
status to the presence of atherosclerotic disease. The authorsdifferences than financial incentives for surgeons. This study rep-
resents one of the few studies pointing out a relationship between
medical factors and variability in the performance of a surgical
procedure. The public and numerous health experts have accepted
the assumptions that nonmedical factors influence the perfor-
mance of elective surgical procedures, but these authors present an
overwhelming amount of evidence that refutes this position.
As the treatment of carotid disease moves toward carotid
stenting and involves the addition of other specialists performing
this procedure, it is imperative we ensure the reasons for variability
remain related to the prevalence of disease and not simply to the
availability of credentialed interventionalists.
With the current assessment, the authors have shown that the
major driving force behind performing elective CEA relates to
variations in the demographic factors related to atherosclerosis and
stroke. Although it is important that this information is reported to
vascular surgeons, it is imperative that this information is relayed to
the general public. Physicians, and in particular, surgeons, have
long been viewed as being driven by the financial incentives related
to the procedures they perform. Information such as that pre-
sented here can be used to portray surgeons in a different light—
that of patient advocate, with the health and safety of our patients
as the driving force behind what we do.
JOURNAL OF VASCULAR SURGERY
April 2009901.e1 ClairAppendix, online only. Rank-order listing of per capita carotid endarterectomy (CEA) rates by state (2003)
State
Total Medicare
enrollees
CEA per 1000
Medicare enrollees State
Total Medicare
enrollees
CEA per 1000
Medicare enrollees
Hawaii 134,785 0.56 South Dakota 106,092 2.94
Washington, DC 58,769 1.38 Maryland 568,403 3.04
Utah 190,113 1.54 South Carolina 478,180 3.10
New Mexico 169,003 1.75 Wisconsin 671,718 3.17
Colorado 304,411 1.81 North Carolina 926,542 3.18
Idaho 141,852 1.87 Indiana 737,066 3.19
Vermont 76,712 2.03 Iowa 417,923 3.19
Minnesota 537,823 2.22 Kentucky 478,307 3.22
Alaska 37,952 2.22 Nebraska 216,793 3.23
California 2,101,219 2.25 Georgia 735,533 3.24
Washington 528,217 2.29 Tennessee 636,942 3.25
Massachusetts 633,684 2.39 Ohio 1,259,788 3.37
New York 1,764,513 2.40 North Dakota 90,482 3.43
Connecticut 420,009 2.45 Texas 1,901,727 3.49
Maine 181,544 2.46 Missouri 623,521 3.52
Rhode Island 87,196 2.50 Florida 2,028,748 3.60
Wyoming 58,411 2.64 Delaware 100,508 3.68
Arizona 430,458 2.64 Oklahoma 398,604 3.78
Oregon 311,199 2.67 Alabama 518,256 3.80
New Jersey 948,152 2.67 West Virginia 261,268 3.94
Nevada 158,724 2.73 Arkansas 356,738 3.94
New Hampshire 148,431 2.73 Kansas 329,864 4.03
Illinois 1,334,960 2.73 Michigan 1,177,997 4.08
Montana 120,794 2.78 Mississippi 328,662 4.12
Virginia 777,369 2.82 Louisiana 423,470 4.47
Pennsylvania 1,338,553 2.89 United States 28,767,985 289
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